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My ïnvention relates to triggered multi- 
vibrator circuits of the type having two condi- 
tions of stability and, more particularly, to an 
electrical network for coupling a trigger pulse 
into such multivibrator circuits. 
If is an object of my invention fo provide, a 
new and improved network for coupling a nega- 
tire trigger pulse fo the input circuit of a trig- 
gered muitivibrator. 
Another object of my invention is fo provide 
an improved triggered multivibrator of the type 
having two conditions of stability which is suit- 
able for use as a switching device in an electrical 
counting system. 
In the attainlnent of the foregoing objects, I 
provide a pair of electron discharge devices or 
electronic valves in'a conventional Eccles-Jordan 
flip-flop or triggered type multivibrator circuit. 
A negative trigger voltage pulse is applied to the 
control electrode of one of these devices through 
one of a pair of cathode followers. Each cathode 
follower is connected fo conduct on alternate 
tr.iggering, pulses causing the multivibrator to 
trip fom one stable conduction condition fo the 
other on succeeding triggers. These saine 
cathode followers couple the multivibrator out- 
put signal to a 10ad circuit and thus serve the 
dual. purpose of reducing the capacitive loading 
of tize anode circuits of the multivibrator and oî 
providing a stiff driving circuit for the control 
electrodes of the multivibrator. Diode coupling 
is employed in the trigger circuit to give reliable 
triggering ai high frequencies while providing 
excellent discrimination against positive trigger 
signals. As will hereinafter be shown, this type 
of trigger circuit is applicable in cases where if 
is desirable fo trigger the multivibrator from a 
plurality of sources. 
For.further objects and advantages and for a 
better understanding of my invention, attention 
is now directed to the following description and 
accompanying drawing and also fo the appended 
claires. In the single figure of the drawing is 
sh0wn a Schematic circuit diagram illustating 
an embodiment of my invention constituting a 
multivibrator circuit having two conduction con- 
ditions Of stability which is provided with a novel 
input circuit for receiving triggering voltage 
pulses. 
Referring fo the drawing, there is illustrated a 
multivibrator circuit comprising a pair of elec- 
tron discharge devices | and 2 which may be 
enclosed in one envelope, as shown. Device | is 
provided with an anode 3, a cathode 4 and a 
controlelectrode 5, and device 2 is provided with 
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an anode .6, a cathode 1,. and a C0ntr01 electrode 
. A pair of load resistors 9 and |0 are.e0nnected 
in the anode circuits of devices | and 2 respec- 
tively, both of which include a source of positive 
5 operating voltage conventionally indicated as 
÷V2. Input coupling networks comprising the 
parallel combination of a resistor and a capacitor 
are provided in the grid circuits of the multi- 
vibrator. Resistor || and capacito_r. |2 are, conr 
10 nected to the grid 5 of device |, and resist0r 
and capacitor |4 are connected to the grid 3 of 
device 2. Grid leak resistors |5 and |6 are 
spective]y connected-between eiectrodes 5 and 
8 and a source oï negative voltage V. Cathodes 
15 4 and  are connected together and they are 
coupled for direct currents to source V through 
cathode resistor |. Capacitors | 3 and |9 are 
serially connected across resistor |  and the junc- 
tion of capacitors |3 and |9 is grounded. 
2 A pair of cathode follower discharge devices 
2 and 2 | have separate cathode resistors 22 and 
23. Device 20 is provided with an anode 24, 
cathode 25, and a control electrode 25. Device 
2| is provided with an anode 2, a cathode 23, 
2 and a control electrode 29. Electrical connec- 
tions are provided between anode 3 and control 
electrode 29 and between anode 5 and contro] 
electrode 25 directly to couple the output of the 
multivibrator to the cathode followers. In this 
30 circuit, unidirectional impedance devices 30 and 
3| may be respectively connected from anodes 
and 5 to ground. In this application, these de- 
vices are voltage limiters which maintain the 
anodes of the multivibrator at or above ground 
35 potential. Thus, either anode voltage swing 
the multivibrator and, hence, the output voltage 
thereof is maintained at the potential of source 
V2 during cutoff and at ground potential durng 
conduction. In consequence thereof, the output 
40 voltage levels are relatively independent of varia- 
tion in the operating characteristics of devices 
and 2. Because t.he characteristics of discharge 
devices change with age, this latter feature is of 
great value where long lire and reliability of 
45 operation is required. 
A unidirectional impedance 32 is connected 
between a reset terminal 33 and control electrode 
25, and a unidirectional impedance 34 is con- 
nected between a reset terminal 35 and control 
50 electrode 29. The output signal of the multi- 
vibrator may be obtained between either of a pair 
of output terminals 35 and 3, which are con- 
nected to the cathodes of the cathode fo!lowers, 
and ground. Unidirectional impedance devices 
 33 and 39 are serially connected back-to-back 
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between the anodes of the multivibrator. A re= 
sistor 4{} is connected from the junction of de- 
vices 35 and 39 to the source of direct voltage 
An input terminal 4! is electrically connected to 
the junction of devices 38 and 39. A source of 
voltage V3 provides anode voltage for cathode 
followers 2{} and 2 l. 
My invention is more particularly concerned 
with the network for supplying an input pulse to 
the multivibrator. This network comprises the 10 
previously mentioned resistor 40, unidirectional 
impedance devices 35 and 39, and cathode fol- 
lowers 2{} and 2! with their associated circuit 
elements. Negative triggering voltage pulses are 
applied af terminal 4! and appear af the junc- 
tion of impedances 35 and 39. During either of 
the stable conduction conditions of the multi- 
vibrator, one of ifs discharge devices is in the 
conducting state and the other of its discharge 
devices is in the non-conducting state. By virtue 2o 
oï the-fact that impedance devices 35 and 3 pro- 
vide a high impedanee in the directions opposite 
t0 the sense of the arrowsshown therefor in the 
drawing, the anode of thWnon-conducting dis- 
charge device is at the voltage level of source 
V2, while the anodeof the conducting discharge 
device is substantially-af the voltage .level of 
ground. Since the only voltage exisbing-across 
either of devices 35 or 35 during either stable 
conduction condition of. the multivibrator is such 3o 
as to cause current thereln in the direction of 
high impedance, substantially no current exists 
in the two impedance devices. If thus ïollows 
that the junction of impedance devices 31] and 
39 is also af thevoltage level of source V2. 35 
As is indicated in the-drawing, devices 38 and 
39 conduct onty when the voltage level-af-:the 
junction thereof is-less than the voltage level 
of anode 3 or anode .6: By selecting the value 
of source V2 relatively high with-respect fo 40 
ground, such,.for example, as 100 volts a large 
voltage bias exists across-the impedance device 
connected to the conducting discharge device and 
zero voltage bias exists across that impeda.nce 
device connectëd fo the non-conducting-di- 
charge, device. A negative triggering voltage 45 
pulse having an-amplitude less than the voltuge 
of source V2 supplied to terminal   is thus trans- 
mitted only by the zero biased unidirecional im- 
pedance device fo the cathode follower control 50 
electrode connected thereto. This causes a cor- 
responding negative vol-rage pulse .across the 
sociated cathode resistor which is applied-to the 
control grid of the conducting multivibrator dis- 
charge device through a parallel resistor-capaci -- 55 
tor coupling network. As a result; the current 
in the conducting discharge device decreases and 
the anode t-hereof becomes more positive, there- 
by impressing a more positive voltge on the con- 
trol electrode of the other cathode follower de 60 
vice. This, in turn; causes the cathode of this 
other cathode follower deviceto-become 'more 
positive. This voltageis-fed back to :the control 
grid of the originally nÖn-conducting multivibr- 
tor discharge device to make if begin conduct- 65 
ing. The anode of the originally non-conduct- 
ing device therefore further changes negatively 
in potential, in sympathy fo the inpt triggering 
pulse, and the action just described rpidly be- 
cornes cumulative, causing the originully non- 70 
conducting multivibrator disoharge de¢ice to 
conduct saturatiòn current and the originally 
conducting multivibrator dischargc device to be 
eut o. From the ïoregoing, -it wfll be seen that 
successive negative triggering voltage pulses ap- 75 

4 
plied between the single input terminal 4 and 
ground cause the multivibrator fo be switched 
ïrom one stable conduction condition to the 
other. 
One advantage marie possible by this input cir- 
cuit is that one of unidirectional impedance de- 
vices 3 and 9 is.always biased by a voltage equal 
to the full anode swing of the multivibrator so 
that each triggering voltage pu]se is routed fo the 
proper cathode follower device and thence to the 
control grid oï the conducting multivibrator dis- 
charge device. Positive input voltage pulses or 
noise signals can bave no effect on the mul- 
tivibrator since they encounter the high im- 
pedance of the unidirectional impedance devices 
8 and 9. A further advantage of the present 
input network results from the employment of a 
cathode - follower - connected discharge device 
connected between the anode of each multivibra- 
tor discharge device and the control electrode of 
the other multivibrator discharge device, namely, 
that considerablY less capacitive loaing on the 
anodes of the multivibrator discharge .devicet0 
ground is obtained and the risetirne o£ switching 
is greatly reduced as a result. The maximum 
£requency o triggering pulseswhich is accepted 
by the multivibrator is thereore increased, one 
typical circuit oï this type, £or which the circuit 
constants are given hereina£ter, triggërîng re- 
liably £rom negativevoltagé pulses o£ 0.5 mir0- 
second duration at a £requencyo£ 250 kilocc]. 
Vith the output o£ the multivibrator take acr0Ss 
cathode resistor 22 or cathode reistor 23 as 
shown, an extremely low dynaini¢ output 
pedance (roughly equal to the reciprocal 0£ the 
mutual conductance of the cathode £ollower dis- 
charge device) and a Very low D.U. outpit' im- 
pedance is presented to the output circuit. 
Another £eature o£ this circuit is the ease 
with which it may be cleáred, i. e,, set in a 
predetermined one 0£ the two stable conduc- 
tion conditions. Resèt terminals 33 and 3 are 
normally maintained at or above the voltge 
level of source V. A positive v01tag@ pu]se 
applied to eithër o£ thesë/ terminalS, there- 
£ore, bas no effect on the Circuit Since unidi- 
rectional impedance devices 3 and 34 are non- 
conductive in the conventional current flow clic 
rection £rom reset tdrminals 33 and 3 to source 
V. Assume, however, that itis deired to posi- 
tively set the multivibrato in the stàble condùc- 
ton condition during which the dischage deviee 
 is non-conducting: A negative voltage Pu]seïs 
applie between rese£ terminal 33 and ground. If 
device  is already noncOnducting, device 2 is 
conducting and  controI electrode 26 'is at 
proximately groUnd p0tential. Tius» the eset 
voltage pu]se, which is nornàlly mu-ch less in 
amDlitude than the voltage of soùre V2, ïs not. 
transmitted by imYêdance device 32 ar/d even if if 
were transmitted, would not ct-tO trigger the 
multivibrator. HoWèVé; if dèvice ! is condud- 
ing, device 2 is nonconduCting ad g negf 
voltage bias exists across device 32. Thus, the 
negative' voltage pulse applied betweën reset ter- 
minal 33 and ground-is rar/smited to .contrbl 
electrode 26, causing a similar nêgativé volgge 
pulse across cathode resistor 22 which is applied 
fo control electrode , beginning a cumulativè ac- 
tion, described hereihbefore, which quiclly trig- 
gers the multivibrtor to the stable conluctSn 
condition in which device ] is non:c0nducting. 
Thus, a negatie vltage Pu]se applied betwèen 
terminal 33 and ground always assures that the 
multivibrator is se, or reset, in the stable Con- 



duction condition with device ! cut off; and by 
similar reasoning, a negative voltage pulse ap- 
plied between reset terminal , and ground al- 
ways assures that the multivibrator is set, or 
se, in the stable condition with device 2 cut off. 5 
By way of illustration only, and not bF waF of 
Iimiting this application thereto, the ïo!lowing 
component values have been round fo give 
cient operation in a particular construction of 
this multivibrator circuit: 10 

Resistor 

|0 ................... 
lî ................... 

Miero- 
Kil Capac- «icro- 
Ohms itor Farad 
15 12 80 
15 14 80 
100 18 1 000 
100 19 1 000 

Devices Type 

1 12AT7, 
2 12AT7, 
20 12BH7, 
0 
31 1N65. 
32 1N65. 
$4 1N65. 
38 ].N65, 
$9 1N65, 

15 
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While a particular embodiment of this inven- 
tion has been shown and described, it will, of 
course, be understood that various modifications 25 
may be made without departing from the inven- 
tion, Therefore, by the appended claims, I in- 
tend to cover all such changes and modifications 
which fall within the true spirit and scope of my 
30 
invention. 
What I claim as new and desire fo secure by 
I_¢tters Patent of the United States is: 
1. A multivibrator circuit comprising a first 
and second electron discharge device, each of 
said devices being provided with an anode, a 35 
cathode, and a control electrode, said devices 
having two conditions of stability in which either 
of them is conducting while the other is non- 
conducting, a source of direct voltage, a first and 40 
a second impedance being connected between said 
source and the anodes of said first and second 
devices respectively, a third and a fourth elec- 
tron discharge device, each of said devices being 
provided with an anode, a cathode, and a con- 
trol electrode, individual cathode impedances 45 
being connected fo said third and fourth devices, 
the control electrode of said third device being 
connected to be supplied with a voltage signal 
from the anode of said first device, the cathode 
of said third device being connected to the control 5o 
electrode of said second device to supply a voltage 
signal thereto, said fourh device being simi- 
larly connected fo the control electrode of said 
first device and the anode oï said second device, 
55 
a pair of unidirectional impedance devices con- 
nected fo conduct electrons ïrom ground to the 
anodes of said first and second devices, and a 
pair of unidirectional impedance devices being 
serially connected back-to-back between the 
anodes of said first and second devices, said 60 
impedance devices being arranged to conduct 
electrons fo the anodes of said first and second 
devices, the junction of said impedance devices 
providing an input terminal for negative voltage 65 

6 
trigger pulses to trip said first and second de- 
vices from one stable condition to the other. 
2. A single terminal input circuit fol" receiv- 
ing triggering voltage puises to trigger a fiip-fiop 
circuit; said fiip-fiop circuit comprising two elec- 
tric discharge devices each having an anode, a 
cathode, and a control electrode; said input cir- 
cuit comprising a pair of unidirectional im- 
pedance devices connected back-to-back between 
said anodes and providing a single input termi- 
nal at the junction therebetween, two cathode- 
follower-connected electric discharge devices 
each having an anode, a cathode, and a control 
electrode, each of said cathode-follower-con- 
nected electric discharge devices having a con- 
nection from ifs control electrode to the anode 
of a different one of said first-mentioned two 
electric discharge devices and from its cathode 
to the control electrode of the other of said first- 
mentioned two electric discharge devices, where- 
by a voitage pulse received at said input ter- 
minal is routed through a prese!ected one of said 
cathode-follower-connected electric discharge 
devices to the control electrode of one of said 
first-mentioned two electric discharge device to 
trigger said fiip-fiop circuit. 
3. A triggering input circuit for a fiip-fiop cir- 
cuit; said fiip-fiop circuit including two e!ectric 
discharge devices each having an anode, a cath- 
ode, a control electrode, and provided with an 
anode resistor for cmection fo a source of op- 
erating voltage; said input circuit comprising a 
pair of unidirectional impedance devices con- 
nected back-to-back between the anodes of said 
two discharge devices and providing a common 
input terminal af the junction therebetween, a 
resistor connected to said junction and provided 
for connection to said source, a]ternate ones of 
said impedance devices being conductive durig 
successive negative voltage pulses app]ied fo said 
input terminal, two cathode-follower-connected 
electric discharge devices each having an anode, 
a cathode, and a control e]ectrode, each of said 
cathode-follower-connected electrlc discharge 
devices connected from its control electrode to 
the anode of a different one of said first-men- 
tioned two electric discharge devices and from its 
cathode to the contro] electrode of the other of 
said first-mentioned electric discharge devicss, 
and a unidirectional impedance device connected 
to the control electrode of one of said cathode- 
follower devices to provide a reset terminal. 
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